Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.002 Å; R factor = 0.039; wR factor = 0.099; data-to-parameter ratio = 19.7.
Related literature
For related sulfoxides, see: Brondel et al. (2010) ; Fuller et al. (2009) . The title compound was prepared as a starting material for the synthesis of the tetrahydroprotoberberine alkaloids (S)-(À)-tetrahydropalmatine and (S)-(À)-canadine following a synthetic strategy similar to that used for the synthesis of (S)-(À)-xylopinine (Mastranzo et al., 2011) .
Experimental
Crystal data C 16 H 18 O 3 S M r = 290.36 Orthorhombic, P2 1 2 1 2 1 a = 7.4170 (6) Å b = 8.5406 (7) Å c = 24.0980 (19) Å V = 1526.5 (2) Å 3 Z = 4
Mo K radiation = 0.22 mm À1 T = 298 K 0.38 Â 0.37 Â 0.31 mm
Data collection
Bruker SMART APEX CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2000) T min = 0.922, T max = 0.942 20418 measured reflections 3645 independent reflections 3380 reflections with I > 2(I) R int = 0.028 Refinement R[F 2 > 2(F 2 )] = 0.039 wR(F 2 ) = 0.099 S = 1.06 3645 reflections 185 parameters H-atom parameters not refined Á max = 0.25 e Å À3 Á min = À0.13 e Å À3 Absolute structure: Flack (1983) , 1534 Friedel pairs Flack parameter: 0.01 (6) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 2; y À 1 2 ; Àz þ 1 2 ; (ii) Àx þ 1; y À 1 2 ; Àz þ 1 2 ; (iii) x À 1 2 ; Ày þ 1 2 ; Àz.
Data collection: SMART (Bruker, 1999) ; cell refinement: SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97.
1,2-Dimethoxy-4-methyl-3-[(S)-p-tolylsulfinyl]benzene
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Comment
The compound (S)-1,2-dimethoxy-4-methyl-3-(p-tolylsulfinyl)benzene was prepared as starting material for the synthesis of the tetrahydroprotoberberine alkaloids (S)-(-)-tetrahydropalmatine and (S)-(-)-canadine following a synthetic strategy similar to that used for the synthesis of (S)-(-)-xylopinine (Mastranzo et al., 2011) . The absolute configuration of the levorotatory 1,2-dimethoxy-4-methyl-3-(p-tolylsulfinyl)benzene (I) was determined by X-ray structure analysis. Figure 1 clearly shows that has the (S) configuration at the stereogenic S1 center. The geometry at S1 conforms to that found for related p-tolyl sulfinyl derivatives, it adopts an asymmetric propeller-like conformation having the corresponding C ortho -C ipso -S-O dihedral angles equal to -53.11 (15) and -28.07 (16)°. The dihedral angle defined by the least-squares planes of the aromatic rings is 75.48 (8)°. In the structure there are some intermolecular C-H···O contacts.
Experimental

1-(3,4-Dimethoxyphenyl)-N,N-dimethylmethanamine
To a stirred solution of dimethylamine hydrochloride (6.4 g, 78.48 mmol) in MeOH (100 ml) KOH (1.2 g, 21.38 mmol) was added. When the pellets were completely dissolved, 3,4-dimethoxybenzaldehyde (10.0 g, 60.17 mmol) was added in one portion. The resulting suspension was stirred at room temperature for 15 min. Then, a solution of NaBH 3 CN (1.5 g, 23.87 mmol) in MeOH (15 ml) was added dropwise over 30 min. After the addition was complete, the suspension was stirred for 5 h. Potassium hydroxide (15 g) was then added, and stirring was continued until the pellets were completely dissolved. The reaction mixture was filtered with suction, and the filtrate was reduced to approximately 50 ml with a rotary evaporator while the bath temperature was kept below 40°C. To this concentrate EtOAc (100 mL) and brine (25 ml) were added and the layers were separated. The aqueous layer was extracted with EtOAc (2x50 ml). The combined organic layers were washed with brine (10 ml), dried over anhydrous potassium carbonate and concentrated. The residue was purified by flash chromatography (98:2 EtOAc/Et 3 N) to obtain a pale yellow liquid (8.21 g, 70% yield).
To a stirred solution of 1-(3,4-dimethoxyphenyl)-N,N-dimethylmethanamine (1.6 g, 8.20 mmol) in THF (30 ml) cooled at 0-5°C a 2.3 M solution in hexanes of n-BuLi (4.1 ml, 9.02 mmol) was added dropwise. After 2 h, a solution of (S)-menthyl p-toluenesulfinate (2.9 g, 9.84 mmol) in THF (10 ml) was added via cannula. The resulting mixture was stirred at room temperature for 4 h. Then, the reaction mixture was quenched with of saturated NH 4 Cl (10 ml) and extracted with EtOAc
(3 x 20 ml). The combined organic layers were dried over Na 2 SO 4 and evaporated. The residue was purified by flash chromatography (99:1 EtOAc/Et 3 N) to give a pale yellow oil (2.4 g, 88% yield), [α] D -16.5 (c 1, CHCl 3 ).
To a slurry of (S)-1-[3,4-dimethoxy-2-(p-tolylsulfinyl)phenyl]-N,N-dimethyl methanamine (4.02 g, 11.98 mmol, 1 equiv) and K 2 CO 3 (2.64 g, 19.17 mmol, 1.6 equiv) in THF (10 ml) cooled at -78°C ethyl chloroformate (2.08 g, 19.17 mmol, 1.6 equiv) was added. The reaction was stirred at room temperature for 12 h. The resulting mixture was quenched with water (10 ml) and extracted with EtOAc (3x15 ml). The combined organic layers were dried over Na 2 SO 4 and evaporated. The (1.5 for methyl groups) times U eq (C). Fig. 1 . The molecular structure of (I), with atom labels and 50% probability displacement ellipsoids for non-H atoms. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq supplementary materials sup-4 S1 0.57970 (5) 0.27901 (5) 0.0840 (9) 0.0527 (7) 0.0645 (7) −0.0127 (6) 0.0057 (7) 0.0006 (6) C1 0.0492 (8) 0.0512 (9) 0.0576 (9) −0.0011 (7) −0.0075 (7) −0.0026 (7) C2 0.0422 (7) 0.0406 (7) 0.0513 (8) −0.0022 (6) −0.0032 (6) −0.0052 (6) supplementary materials sup-5 C3 0.0405 (7) 0.0431 (7) 0.0518 (8) −0.0004 (6) −0.0019 (6) −0.0059 (6) C4 0.0432 (7) 0.0558 (9) 0.0642 (9) −0.0004 (7) 0.0034 (6) −0.0108 (8) C5 0.0406 (7) 0.0647 (10) 0.0808 (12) 0.0102 (7) 0.0022 (8 (14) 0.0034 (8) 0.0160 (9) −0.0008 (10) C10 0.0431 (7) 0.0479 (8) 0.0452 (7) 0.0019 (6) 0.0009 (6) −0.0012 (6) C11 0.0641 (10) 0.0556 (9) 0.0493 (8) −0.0001 (8) −0.0012 (7) 0.0050 (7) C12 0.0646 (11) 0.0735 (11) 0.0457 (7) 0.0000 (9) −0.0038 (7) −0.0004 (8) C13 0.0483 (8) 0.0698 (11) 0.0583 (9) −0.0012 (8) −0.0009 (7) −0.0117 (8) C14 0.0550 (9) 0.0525 (9) 0.0665 (9) −0.0093 (7) 0.0023 (7) 0.0003 (7) Geometric parameters (Å, °) S1-O3 1.4877 (13) C8-H8A 0.9600 S1-C3 1.7959 (15) C8-H8B 0.9600 S1-C10 1.7961 (15) C8-H8C 0.9600 S1-O2 2.8595 (11) C9-H9A 0.9600 O1-C1 1.361 (2) Symmetry codes: (i) −x+2, y−1/2, −z+1/2; (ii) −x+1, y−1/2, −z+1/2; (iii) x−1/2, −y+1/2, −z.
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